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Background:  Little  is  known  about  the  long-term  risk  of cardiovascular  events  after  discharge  among
acute  myocardial  infarction  (AMI)  survivors  living  alone  in  Japan.
Methods  and  results:  A large-scale  prospective,  observational  study  in  the  Osaka  region involved  con-
secutive  patients  with  AMI  from  January  2002  through  December  2010.  We  evaluated  the association
between  living  alone  and  longitudinal  risk  of  cardiovascular  events  following  discharge  after  AMI. A
Cox  proportional-hazards  model  was  used  to  assess  the association  between  living alone  and  the pri-
mary  composite  endpoint  consisting  of  major  adverse  cardiovascular  events  and  total  deaths.  During
the  study  period,  5845  patients  (4415  male  patients,  1430  female  patients)  were  registered.  Living alone
was  found  to  be  independently  associated  with  a  higher  risk  of  composite  endpoint  consisting  of  major
adverse  cardiovascular  events  and  total  deaths  [adjusted  hazard  ratio (HR)  1.32;  95% conﬁdence  interval
(CI):  1.11–1.58].  Multivariate-adjusted  HRs  of composite  endpoint  were  1.34  (95%  CI:  1.08–1.68)  among
male  patients  and  1.31  (95%  CI: 0.95–1.81)  in the female  patients.  AMI  survivors  living  alone  tend  to have
a  higher  adjusted  HR  of composite  endpoint  than  those  not  living  alone  irrespective  of  age  and  gender
groups.
Conclusions:  From  this  large  AMI  registry  in  Osaka,  AMI  survivors  living  alone  after  discharge  had  a  higher
risk of  cardiovascular  events  and total  deaths  than  those  not  living  alone.
©  2013  Japanese  College  of Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.DOI of commentary article: http://dx.doi.org/10.1016/j.jjcc.2013.05.012.
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Acute myocardial infarction (AMI) is an important public health
problem in the industrialized world [1,2], and approximately
42,000 patients die of AMI  in Japan every year [3]. As secondary
prevention for cardiovascular events after AMI  onset, the effec-
tiveness of dietary therapy, physical rehabilitation, and drug
intervention has been shown [4,5], but the impact of sociopsycho-
logical factors on cardiovascular events after AMI  has not been well
investigated in Japan.
vier Ltd. All rights reserved.
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Table 1 shows the baseline characteristics of eligible patients
living alone and those not living alone. Median age was higher in the
living alone group than in the not living alone group. AMI  survivors
living alone were more likely to be unemployed and have Killip of
Hospital discharge
n = 6163
Male
n = 4415
Eligible patients
n = 5845
Missing data on living 
arrangements  n = 318
In-hospital death n = 494
AMI patients in OACIS between 
January 2002 and December 2010
n = 6657
Female
n = 143058 T. Kitamura et al. / Journal 
In previous studies, living alone was reported to be an inde-
endent predictor of cardiovascular events after discharge among
MI  survivors [6–10]. Although the number of elderly living alone
n Japan is increasing with the rapid aging of society [11], little is
nown about the risk of cardiovascular events and total deaths after
ischarge among AMI  survivors living alone in Japan.
The Osaka Acute Coronary Insufﬁciency Study (OACIS) is a
arge-scale, prospective, multicenter observation in the Osaka
egion of Japan and has been collecting demographic, procedural,
nd outcome data among patients with AMI. Using this database,
e investigated the association between living alone and longi-
udinal risk of cardiovascular events and total deaths following
ischarge after AMI.
ethods
tudy patients
The OACIS is a prospective, multicenter observational study that
nrolls consecutive patients with AMI  in collaborating hospitals
rom the Osaka region of Japan. It is conducted to assess clini-
al variables at admission, therapeutic procedures, and subsequent
linical events in patients with AMI, and is registered to the Univer-
ity Hospital Medical Information Network Clinical Trials Registry
UMIN-CTR) in Japan (ID: UMIN000004575). Details of OACIS are
eported elsewhere [12–15].
This study enrolled consecutive patients admitted directly or
ransferred to the 25 collaborating hospitals between January 2002
nd December 2010 within 1 week of the onset of AMI. AMI  was
iagnosed if 2 of the following 3 criteria were met: (1) clinical his-
ory of central chest pressure, pain, or tightness lasting ≥30 min;
2) ST segment elevation >0.1 mV  in at least one standard or 2 pre-
ordial leads; and (3) a rise in serum creatine phosphokinase (CPK)
oncentration to more than twice the normal laboratory value. Par-
icipants provided written informed consent for data collection,
lood sampling, and long-term follow-up, which was approved by
he respective hospitals’ ethics review committee, before discharge
rom the hospital. Patients who died in the hospital, were unable to
ommunicate verbally with attending physicians, had a major psy-
hological disease, or refused entry into this study were excluded.
ollow-up clinical data were obtained at 3, 6, and 12 months after
he onset of AMI and annually thereafter for 5 years.
Data were prospectively collected using a speciﬁc repor-
ing form, and the following variables were extracted from the
ACIS registry database: age, gender, living arrangement, employ-
ent status, body mass index (BMI), ST-elevation myocardial
nfarction (STEMI), coronary risk factors [diabetes, hypertension,
yslipidemia, smoking, drinking, and previous myocardial infarc-
ion (MI)], Killip class, re-perfusion therapy, laboratory data at
dmission [estimated glomerular ﬁltration rate (eGFR) and CPK],
nd medications at discharge [angiotensin-converting enzyme
nhibitor (ACEI) and/or angiotensin receptor blocker (ARB), beta-
locker, statin, and anti-platelet]. AMI  patients were asked at
dmission whether they lived with their family or others, and those
ho did not live with their family or others were classiﬁed into
he living alone group. All data acquired in the respective hospitals
ere transmitted to the data collection center at the Department
f Cardiovascular Medicine, Osaka University Graduate School of
edicine, Suita, Japan for processing and analysis. The study proto-
ol complied with the Helsinki declaration and was approved by the
nstitutional Review Board of Osaka University Hospital. The corre-
ponding author had full access and validated all data in the study.tatistical analysis
Patient characteristics were compared between AMI  survivors
ith discharge who were living alone and those not living alone.iology 62 (2013) 257–262
Categorical data are expressed in percentages and differences were
analyzed by chi-square statistics. Continuous data are presented
as the median (25–75 percentiles) and differences were analyzed
by t-test. The primary outcome of this study was  the compos-
ite endpoint consisting of major adverse cardiovascular events
(MACEs; heart failure, recurrent myocardial infarction, unstable
angina, and stroke) and total deaths. The secondary endpoint was
each MACE and total deaths. In addition, the primary and secondary
endpoints were assessed by gender (male, female) and age (<65
years, ≥65 years) groups. The Kaplan–Meier method was used to
estimate cumulative event rates, and estimated differences were
compared by the log-rank test. A Cox proportional-hazards model
was used to assess the association between living arrangements
(living alone, not living alone) and the primary and secondary
endpoints; hazards ratios (HRs) and their 95% conﬁdence inter-
vals (CIs) were also calculated. Potential confounding factors
based on biological plausibility and previous studies [12–15] were
included in the multivariable analysis. These variables included
age (10-year increment of age), gender [only for all patients (male,
female)], employment status (yes, no, unknown), BMI  (<25 kg/m2,
≥25 kg/m2), STEMI (yes, no), each coronary risk factor (yes, no), Kil-
lip class (<2, ≥2), re-perfusion therapy (yes, no), laboratory data at
admission [eGFR (<60 mL/min/1.73 m2, ≥60 mL/min/1.73 m2) and
CPK (<3000 IU/L, ≥3000 IU/L)], and each medication at discharge
(yes, no). All statistical analyses were performed using PASW statis-
tical package ver18.0J (SPSS, Inc., Chicago, IL, USA) and R software
ver.2.13.1 (http://cran.r-project.org/). All tests were 2-tailed, and
p-values of <0.05 were considered statistically signiﬁcant.
Results
Between 2002 and 2010, a total of 6657 AMI  patients were con-
ﬁrmed (Fig. 1). Of them, 494 died at the hospital and 6163 were
discharged. Excluding 318 patients without information on liv-
ing arrangements, 5845 patients (4415 male patients, 1430 female
patients) were eligible for our analyses, and the median follow-up
period was  735 days after discharge. The proportion of patients
living alone was  16.2% (717/4415) in male patients and 25.0%
(358/1430) in female patients, and did not vary in both sexes during
the study period. In this study, the follow-up rate after discharge
was 91.2% (5329/5845) among all patients and 89.9% (3010/3348)
among elderly patients aged ≥65 years.Living alone
n = 717
Not living alone
n = 3698
Living alone
n = 358
Not living alone
n = 1072
Fig. 1. Patient ﬂow. AMI, acute myocardial infarction; OACIS, Osaka Acute Coronary
Insufﬁciency Study.
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Table 1
Characteristics of study patients.
All Male Female
Living alone (N = 1075) Not living alone
(N = 4770)
p Value Living alone (N = 717) Not living alone
(N = 3698)
p Value Living alone (N = 358) Not living alone
(N = 1072)
p Value
Age, median (IQR) 69.0 (60.0–77.0) 66.0 (58.0–74.0) <0.001 64.0 (56.0–72.0) 65.0 (57.0–72.0) 0.495 77.0 (71.0–83.0) 72.0 (65.0–80.0) <0.001
≥65  years old, % (n/N) 63.3 (680/1075) 55.9 (2668/4770) <0.001 49.2 (353/717) 50.0 (1850/3698) 0.697 91.3 (327/358) 76.3 (818/1072) <0.001
Male,  % (n/N) 66.7 (717/1075) 77.5 (3698/4770) <0.001
Occupation, % (n/N) <0.001 <0.001 0.057
No  57.0 (613/1075) 45.2 (2158/4770) 47.6 (341/717) 37.0 (1368/3698) 76.0 (272/358) 73.7 (790/1072)
Yes  31.8 (342/1075) 44.9 (2140/4770) 41.4 (297/717) 52.8 (1954/3698) 12.6 (45/358) 17.4 (186/1072)
Unknown 11.2 (120/1075) 9.9 (472/4770) 11.0 (79/717) 10.2 (376/3698) 11.5 (41/358) 9.0 (96/1072)
BMI  kg/m2, median (IQR) 23.0 (20.8–25.3) 23.6 (21.7–25.8) <0.001 23.6 (21.4–25.5) 23.9 (22.0–25.9) 0.100 21.8 (19.7–24.5) 22.8 (20.7–25.4) <0.001
≥25,  % (n/N) 28.2 (288/1021) 32.7 (1500/4581) 0.005 30.9 (212/686) 34.3 (1224/3567) 0.084 22.7 (76/335) 27.2 (276/1014) 0.101
STEMI,  % (n/N) 84.3 (899/1066) 83.4 (3945/4731) 0.451 83.7 (595/711) 83.8 (3075/3668) 0.922 85.6 (304/355) 81.8 (870/1063) 0.101
Coronary risk factors, % (n/N)
Diabetes 36.4 (380/1043) 33.5 (1567/4681) 0.068 37.1 (257/693) 33.5 (1219/3635) 0.071 35.1 (123/350) 33.3 (348/1046) 0.521
Hypertension 65.6 (683/1041) 63.2 (2945/4662) 0.139 62.5 (432/691) 60.9 (2203/3616) 0.431 71.7 (251/350) 70.9 (742/1046) 0.781
Dyslipidemia 45.0 (462/1026) 46.3 (2146/4632) 0.450 43.9 (298/679) 45.6 (1644/3603) 0.403 47.3 (164/347) 48.8 (502/1029) 0.623
Smoking  60.9 (638/1047) 62.1 (2923/4704) 0.469 77.6 (539/695) 72.3 (2644/3656) 0.004 28.1 (99/352) 26.6 (279/1048) 0.583
Drinking  38.5 (384/998) 45.0 (2051/4559) <0.001 48.2 (317/657) 52.3 (1851/3538) 0.055 19.6 (67/358) 19.6 (200/1021) 0.981
Previous  MI  13.8 (146/1056) 11.0 (520/4712) 0.010 15.4 (108/702) 11.7 (427/3655) 0.006 10.7 (38/341) 8.8 (93/1057) 0.277
Killip  ≥2, % (n/N) 21.7 (223/1030) 17.0 (771/4538) <0.001 21.1 (145/687) 15.9 (561/3526) 0.001 22.7 (78/343) 20.8 (210/1012) 0.436
Re-perfusion therapy, % (n/N) 89.3 (958/1073) 90.6 (4316/4766) 0.202 90.9 (650/715) 91.3 (3375/3696) 0.725 86.0 (308/358) 87.9 (941/1070) 0.345
Laboratory data at admission
eGFR mL/min/1.73 m2, median (IQR) 62.1 (46.8–78.8) 65.8 (51.1–82.0) 0.059 64.9 (51.2–81.5) 66.9 (53.0–82.5) 0.779 56.9 (41.1–72.6) 62.1 (45.4–79.3) 0.015
<60,  % (n/N) 45.9 (483/1052) 39.4 (1834/4650) <0.001 41.3 (289/699) 37.5 (1349/3599) 0.054 55.0 (194/353) 46.1 (485/1051) 0.004
Peak  CPK IU/L, median (IQR) 1985.0 (919.0–3645.0) 1930.0 (915.0–3748.5) 0.693 2151.0 (970.5–4187.0) 2061.0 (960.0–3954.0) 0.170 1700.0 (873.5–2896.3) 1505.5 (761.3–3052.3) 0.720
≥3000,  % (n/N) 32.5 (332/1023) 33.1 (1492/4509) 0.696 36.7 (250/681) 35.2 (1232/3499) 0.454 24.0 (82/342) 25.7 (260/1010) 0.516
Medications at discharge, % (n/N)
ACEI and/or ARB 76.2 (819/1075) 76.4 (3646/4770) 0.862 75.5 (541/717) 77.5 (2867/3698) 0.226 77.7 (278/358) 72.7 (779/1072) 0.063
Beta-blocker 57.4 (617/1075) 57.0 (2718/4770) 0.804 60.1 (431/717) 57.8 (2137/3698) 0.248 52.0 (186/358) 54.2 (581/1072) 0.461
Statin  46.7 (502/1075) 50.0 (2386/4770) 0.049 45.9 (329/717) 49.6 (1836/3698) 0.065 48.3 (173/358) 51.3 (550/1072) 0.329
Anti-platelet 97.0 (1043/1075) 96.9 (4623/4770) 0.857 97.1 (696/717) 97.3 (3600/3698) 0.673 96.9 (347/358) 95.4 (1023/1072) 0.221
BMI, body mass index; STEMI, ST-elevation myocardial infarction; MI,  myocardial infarction; eGFR, estimated glomerular ﬁltration rate; CPK, creatine phosphokinase; ACEI, angiotensin-converting enzyme inhibitor; ARB,
angiotensin receptor blocker; IQR, interquartile range.
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2 and eGFR of <60 mL/min/1.73 m2; they were less likely to be
 drinker, have BMI  of ≥25 kg/m2, and receive statin at discharge
ompared with those not living alone. Other baseline factors did not
iffer between the groups, and these characteristics were similar
fter dividing them into male and female patients.
Cumulative event rates were compared in the living alone and
ot living alone groups (Fig. 2). The living alone group showed
 statistically signiﬁcant worse composite endpoint consisting of
ACE and total deaths as compared with the not living alone group
p < 0.001; Fig. 2A). In male and female patients, the trend was
lmost the same as for all patients (p < 0.001 and p = 0.008, respec-
ively; Fig. 2B and C).
The adjusted HRs of patients living alone for each cardiac event
ompared with those not living alone are shown in Table 2. Liv-
ig. 2. Cumulative event rates of composite endpoint consisting of major adverse
ardiovascular events and total deaths in the living alone and not living alone groups.
A)  All, (B) male, and (C) female patients.iology 62 (2013) 257–262
ing alone was found to be independently associated with a higher
risk of composite endpoint consisting of MACEs and total deaths
(adjusted HR 1.32; 95% CI: 1.11–1.58). Multivariate-adjusted HRs
of composite endpoint were 1.34 (95% CI: 1.08–1.68) among male
patients and 1.31 (95% CI: 0.95–1.81) in the female patients. In
each cardiovascular event, living alone was  signiﬁcantly associated
with a higher risk of recurrent MI  among male patients (adjusted
HR 1.71; 95% CI: 1.11–2.64) and stroke among female patients
(adjusted HR 4.21; 95% CI: 1.65–10.79). In subgroup analyses by
age group (Table 3), AMI  survivors living alone tended to have a
higher adjusted HR of composite endpoint than those not living
alone irrespective of age and gender groups. Especially for those
aged ≥65 years, adjusted HRs in the living alone group were signif-
icantly higher in all patients (adjusted HR 1.32; 95% CI: 1.07–1.63)
and in male patients (adjusted HR 1.38; 95% CI: 1.04–1.82) than in
the not living alone group.
Discussion
From this large, prospective registry of AMI  in Osaka, living
alone was associated with a higher risk of cardiovascular events
and total deaths after discharge in AMI  survivors. To our knowl-
edge, this is the ﬁrst report of an association between living
arrangements and cardiovascular events after AMI  occurrence in
Japan, and added helpful information to the secondary prevention
approach after AMI.
This study underscored that living alone was signiﬁcantly
associated with a higher risk of cardiovascular events and total
deaths following discharge in AMI  survivors. This result was
consistent with previous studies in Western countries [6–10].
Several strengths of our study include both a large number of
AMI  survivors with discharge and the long-term follow-up for
cardiovascular endpoints would further conﬁrm the preceding
studies. Considering these results in Western countries as well as
Japan, sociopsychological factors such as living alone should be
generally given to attention as an important factor of the secondary
prevention for AMI  survivors.
Why  was  living alone a risk factor among AMI  survivors after
discharge? Previous studies showed that depression symptoms
were a signiﬁcant predictor of subsequent cardiovascular events
after AMI  onset [12,16,17]. Therefore, depression symptoms by
psychological stress after discharge in AMI  survivors who  were
living alone might lead to the increased number of subsequent
cardiovascular events [10]. In addition, some reports showed that
poor nutritional status was  associated with an increased risk of
cardiovascular events among patients with heart failure [18,19]
and that nutritional status in AMI  survivors might be one of the
possible explanations for our results, because those living alone
had poor dietary quality and patterns [20,21]. However, further
detailed study is warranted to explain the reasons for worse
outcomes in AMI  survivors living alone.
Guidelines for secondary prevention of AMI  from the Japanese
Circulation Society recommend visiting supports by area volun-
teers and counselors or telephone follow-ups by families and
medical professionals for AMI  patients living alone [4], but fur-
ther interventions to support these patients should be considered.
Recent studies demonstrated the effectiveness of medical and
social support via the internet for patients with depression [22,23].
Therefore, devices using the internet might also be effective ways to
support AMI  survivors living alone at this time when smartphones
and tablet computers have become available.
In our study, living alone in female AMI  survivors tended to be
associated with a high risk of cardiovascular events after discharge,
although it was statistically insigniﬁcant. One study suggested that
living alone was a signiﬁcant predictor of long-term survival in
female patients [9]. Although this study might not have a sufﬁ-
T. Kitamura et al. / Journal of Cardiology 62 (2013) 257–262 261
Table  2
HRs of living alone group for each cardiac event compared with not living alone group.
Living alone Not living alone Crude HR (95% CI) Adjusted HR (95% CI)
Events (n) Proportions (%) Events (n) Proportions (%)
All (N = 1075) (N = 4770)
Composite endpoint consisting of
MACEs and total deaths
212 19.7 770 16.1 1.45 (1.24–1.68) 1.32 (1.11–1.58)
Total  deaths 68 6.3 301 6.3 1.18 (0.90–1.53) 0.98 (0.71–1.33)
MACE
Heart  Failure 73 6.8 246 5.2 1.51 (1.16–1.96) 1.25 (0.92–1.70)
Recurrent myocardial infarction 40 3.7 165 3.5 1.27 (0.90–1.79) 1.44 (0.98–2.11)
Unstable angina 33 3.1 125 2.6 1.34 (0.91–1.97) 1.03 (0.64–1.67)
Stroke  24 2.2 82 1.7 1.53 (0.97–2.42) 1.35 (0.76–2.39)
Male  (N = 717) (N = 3698)
Composite endpoint consisting of
MACEs and total deaths
131 18.3 584 15.8 1.40 (1.16–1.69) 1.34 (1.08–1.68)
Total  deaths 43 6.0 224 6.1 1.19 (0.86–1.65) 1.09 (0.75–1.60)
MACE
Heart  Failure 45 6.3 177 4.8 1.53 (1.10–2.12) 1.19 (0.80–1.77)
Recurrent myocardial infarction 31 4.3 135 3.7 1.44 (0.97–2.13) 1.71 (1.11–2.64)
Unstable angina 26 3.6 92 2.5 1.70 (1.10–2.63) 1.32 (0.76–2.29)
Stroke  6 0.8 64 1.7 0.58 (0.25–1.33) 0.67 (0.26–1.70)
Female  (N = 358) (N = 1072)
Composite endpoint consisting of
MACEs and total deaths
81 22.6 186 17.4 1.42 (1.10–1.85) 1.31 (0.95–1.81)
Total  deaths 25 7.0 77 7.2 1.05 (0.67–1.64) 0.76 (0.42–1.36)
MACE
Heart  Failure 28 7.8 69 6.4 1.29 (0.83–2.01) 1.57 (0.93–2.66)
Recurrent myocardial infarction 9 2.5 30 2.8 0.97 (0.46–2.05) 0.90 (0.39–2.06)
Unstable angina 7 2.0 33 3.1 0.68 (0.30–1.53) 0.66 (0.24–1.80)
Stroke  18 5.0 18 1.7 3.38 (1.76–6.49) 4.21 (1.65–10.79)
HRs were adjusted for age, gender (only for all patients), occupation, body mass index, ST-elevation myocardial infarction, coronary risk factors, Killip, re-perfusion therapy,
laboratory data at admission, and medications at discharge.
MACE, major adverse cardiovascular event; HR, hazard ratio; CI, conﬁdence interval.
Table 3
HRs of living alone group for composite endpoint consisting of MACEs and total deaths compared with not living alone group by age group.
Living alone Not living alone Crude HR (95% CI) Adjusted HR (95% CI)
Proportion % (n/N) Proportion % (n/N)
All
Age <65 years 14.2 (56/395) 10.8 (226/2102) 1.53 (1.14–2.05) 1.32 (0.94–1.87)
Age  ≥65 years 22.9 (156/680) 20.4 (544/2668) 1.33 (1.11–1.58) 1.32 (1.07–1.63)
Male
Age  <65 years 14.0 (51/364) 10.7 (198/1848) 1.55 (1.14–2.11) 1.32 (0.91–1.90)
Age  ≥65 years 22.7 (80/353) 20.9 (386/1850) 1.34 (1.05–1.70) 1.38 (1.04–1.82)
Female
Age  <65 years 16.1 (5/31) 11.0 (28/254) 1.33 (0.51–3.43) 1.64 (0.51–5.33)
Age  ≥65 years 23.2 (76/327) 19.3 (158/818) 1.29 (0.98–1.70) 1.30 (0.92–1.82)
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dRs were adjusted for age, gender (only for all patients), occupation, body mass ind
aboratory data at admission, and medications at discharge.
ACE, major adverse cardiovascular event; HR, hazard ratio; CI, conﬁdence interva
ient number of female patients to show the association between
iving alone and cardiovascular events following discharge after
MI, living alone was associated with a high risk of stroke among
emale patients in subgroup analysis. However, living alone should
lso be underscored as an important sociopsychological factor in
econdary prevention for female patients.
During the study period, the proportion of AMI  survivors liv-
ng alone remained stable. However, the proportion of unmarried
eople and elderly living alone has been continuously increasing in
apan [11], and the number of patients with cardiovascular events
ho are living alone is bound to increase in the future. There-
ore, social support after discharge for these patients becomes more
mportant, and further large-scale observations or randomized con-
rolled trials are needed to conﬁrm the type of social support that
ould be of help for AMI  survivors living alone.
This study has some inherent limitations, however. First, we
id not examine changes in living arrangements after discharge.-elevation myocardial infarction, coronary risk factors, Killip, re-perfusion therapy,
The mechanism by which the association between living alone
and long-term cardiovascular events can be best explained thus
remains unclear. Second, we  did not obtain data on other sociopsy-
chological factors that might be associated with AMI  outcome
[4,5]. Third, information is lacking on clinical characteristics
after discharge, which might affect cardiovascular events. Fourth,
there might be unmeasured confounding factors that might have
inﬂuenced the association between living arrangements and car-
diovascular events following discharge after AMI onset. Thus, in
the future studies, we should further evaluate data after discharge
including lifestyles or living arrangements in order to assess clearly
the causes of MACEs after discharge in AMI  survivors.
In conclusion, from a large-scale AMI  registry in Osaka, AMI
survivors living alone after discharge had a higher risk of cardio-
vascular events and total deaths than those not living alone. It
remains to be examined whether social support may  be beneﬁcial
for secondary prevention of AMI.
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